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IN THE CLAIMS 



V 



Please amend the claims as follows: 



Claim 1 (Amended) A titanium catalyst lor reaction between a 
compound having a carbon- carbon unsaturated bond and a compound 
having an electrophilic functional group or an electrophilic 
reagent, said titanium catalyst bofinq composed of a titanium 
compound represented by the formuJra (1) below 



Tixbc^X 4 



(1) 



(where X 1 , X 2 , X 3 , and X 4 denot^ independently a halogen atom, C1-20 
alkoxy group, aralkyloxy gro&p, aryloxy group, or -NRxRy group 




(where Rx and Ry denote An^Sjggnplently a C1-20 alkyl group or 
aralkyl group), and any /two of X 1 , X 2 , X 3 , and X 4 may form a 
ring[.]) and a Grignard reagent represented by the formula (2) 
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below in a molar amount 1-10 times as much as the titaji^ 
compound [ . ] 

R x MgX 5 // 0 

(where R 1 denotes a C 2 -io a^yl group having a hydrogen atom at the 
P position and X 5 denotes & halogen atom[.])£ 

wherein the compound! ^having a carbon-garbon un-Saturated bond 
is not styrene . 



Claim /2 y(3\mended) The titanium catalyst as defined in Claim 
1, wher;ein/the titanium compound [is one which] has an asymmetric 
liq^nd. 



Claim 3 (Amended) A process for producing a titanium catalyst 
for reaction between a compound having ar carbon-carbon unsaturated 



bond and a compound having an elec 



compound represented by the formul' 




functional group or an 



electrophilic reagent, said process /Comprising reacting a titanium 

/ 



dently a halogen atom, C1-20 



TiX x X 2 X 3 X 4 

(where X 1 , X 2 , X 3 , and X 4 denote i 

/ 

alkoxy group, aralkyloxy group, aryloxy group, or -NRxRy group 
(where Rx and Ry denote/ independently a C1-20 alkyl group or 
aralkyl group), and any / two of X 1 , X 2 , X 3 , and X 4 may form a 
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ring[.]) and a Grignard reagent reD^e-^efited by the formula (2) 
below in a molar amount 1-10 t^rfes as much as the titanium 
compound [ . ] 

R x MgX 5 / X2) 

(where R 1 denotes a C 2 -io ^alkyl group havipg a hydrogen atom at the 
p position and X 5 denotes a halogen atom[*]W 

wherein the Compound having a carbon-carbon unsaturated bond 
is not styrene. 

Claim 4 (Amended) The titanium catalyst as defined in Claim 
3, wherein the titanium compound [is one- which] has an asymmetric 
ligand. 



Claim 5 (Amended) An organotitaniujrt reacting reagent which is 
composed of a titanium compound represented by the formula (1) 
below 

TiX^xV 

(where X 1 , X 2 , X 3 , and X 4 denote iWepende#€ly a halogen atom, C1-20 

/ 

alkoxy group, aralkyloxy group, aryloxy group, or -NRxRy group 
(where Rx and Ry denote independently a C1-20 alkyl group or 
aralkyl group), and ariy two of X 1 , X 2 , X 3 , and X 4 may form a 



/ 



ring[.]) and a Grignard reagent represented by the formula (2) 

if 
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below in a molar amount 1-10 times as much as the titanium 
compound, 

R^gX 5 Jfi) 
(where R 1 denotes a C2-10 alkyl group having a/ hydrogen atom at the 
P position and X 5 denotes a halogen at^m[.]), and a compound 
having a carbon-carbon unsaturated boi 

wherein the compound having q/ ca^pon-carbon unsaturated bond 
is not styrene . 

Claim 6 (Amended) The o::ganotitanium /reacting reagent as 
defined in Claim [4] 5, wherein the titanium compound [is one 
which] has an asymmetric ligand/ 



Claim 7 (Amended) The/ organotitanium reacting reagent as 
defined in Claim 5 or 6, ywherein the compound having a carbon- 
carbon unsaturated bond As any of olefin compounds, acetylene 
compounds, or allene compounds^ 

wherein the olefin/ compound is not styrene. 



Claim 8 (Amended) A process f9*7yproducing an organotitanium 
reacting reagent, said process £o/iprising/ reacting together a 
titanium compound represented by til/e formula (1) below 



TiX^xV 
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(1) 



(where X 1 , X 2 , X 3 , and X 4 denote independently a/halogen atom, C1-20 
alkoxy group, aralkyloxy group, aryloxy g^oup, or -NRxRy group 
(where Rx and Ry denote independently/ a C1-20 alkyl group or 
aralkyl group), and any two aft X,/X 2 , X 3 , and X 4 may form a 
ring[.]) and a Grignard reagent X e P resented b Y the formula (2) 
below in a molar amount times /ks much as the titanium 

compound [ . ] 

R x MgX 5 / ^ (2) 

(where R 1 denotes a alkyl group having a hydrogen atom at the 

3 position and X 5 /denotes a halogen atom[.]), and a compound 
having a carbon-carbon unsaturated bond which is not styrene , 



Claim 9 (Amended) The process as defined in Claim 8, wherein 
the titanium compound [is one which] has an asymmetric ligand. 



Claim 11 (Amended) A process for /an addition reaction which 
comprises combining [performing addwlon reaction on] a compound 
having a carbon-carbon unsaturated^ bond a#d a compound having an 
electrophilic functional group or (an^erfectrophilic reagent, in the 
presence of a titanium compound represented by the formula (1) 
below 
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TiX^xV / (1) 

(where X 1 , X 2 , X 3 , and X 4 denote independently a halogen atom, C1-20 
alkoxy group, aralkyloxy group, aryloxy/ group, or -NRxRy group 
(where Rx and Ry denote independently a C1-20 alkyl group or 
aralkyl group) , and any two of X 1 , X 2 , X 3 , and X 4 may form a 
ring[.]) and a Grignard reagent represented by the formula (2) 
below in a molar amount 1-10 tim£s as much as the titanium 



compound 

R x MgX 5 

(where R 1 denotes a 
at the p position and X 5 d< 
wherein the compound 



(2) 

-10 al^yl group having a hydrogen atom 
'notes /a halogen atom[.])j_ 
having a carbon-carbon unsaturated bond 



is not styrene, 



Claim 12 (Amended) A process for an addition reaction which 
comprises 

adding to [the] an orfganotitanium reacting reagent [defined 
in Claim 5] comprising: 

a titanium compound /represented by formula (I) below 
TiX^xV / (1) 



(where X 1 , X 2 , X 3 , find X 4 denote independently a halogen atom, 



C1-20 alkoxy group,/ aralkyloxy group, aryloxy group, or -NRxRy 
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group (where Rx and Ry denote independently a C1-20 alkyl 
group or aralkyl group) , and any two/of X 1 , X 2 , X 3 , and X 4 may 
form a ring) and a Grignard reagent represented by the 
formula (2) below in a molar amoun/: 1-10 times as much as the 
titanium compound 

R*MgX 5 / / (2) 

(where R 1 denotes a C2-10 al'kyl/ group having a hydrogen atom 
at the (3 position and % 5 cfenotes a/halogen atom) , and a 
compound having a carbon-c/arffon unsaturated bond, 
a compound having an elGtctropnilic functional group or an 
electrophilic reagent, thereby performing an addition reaction on 
[a] the compound having a carbon-carbon unsaturated bond in the 
presence of said organotitaniiim reacting reagent^ 

wherein the compound having a carbon-carbon unsaturated bond 
is not styrene . 

Claim 22 (Amended) A process which comprises reacting a 
titanium compound represented by the formula (1) below 

TiX^Vx 4 (1) 

(where X 1 , X 2 , X 3 , and X 4 denote independently a halogen atom, C1-20 

alkoxy group, aralkyloxy group, aryloxy group, or -NRxRy group 

(where Rx and Ry denote independently a C1-20 alkyl group or 
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aralkyl group), and any two of X 1 , X 2 , X 3 , and X 4 may form a 
ringt.]) and a Grignard reagent represented by the formula (2) 
below in a molar amount 1-10 times as much as the titanium 
compound, 



(where R 1 denotes a C 2 -io alkyl group having a hydrogen atom at the 
p position and X 5 denotes a halogen atom[.]) thereby forming a 
titanium catalyst, and deallylating in the presence of the 
titanium catalyst an allyl-substituted malonate ester derivative 
represented by the formula (3) below 

R 2 R 3 C=CR 4 CH 2 C(Ra) (COORb) 2 (3) 
(where R 2 , R 3 , and R 4 denote independently a hydrogen atom or Ci-io 
alkyl group, Ra denotes a Ci- 20 substituted or unsubstituted alkyl 
group, alkenyl group, or aralkyl group, and Rb denotes a C1-10 
alkyl group or aralkyl group) , thereby giving a malonate ester 
derivative represented by the formula (4) below 

RaCH(COORb) 2 (4) 
(where Ra and Rb are defined as above) . 

Claim 23 (Amended) A process which comprises alkylating an 
allylmalonate ester represented by the formula (5) below 



R^gX 5 



(2) 



R 2 R 3 C=CR 4 CH 2 CH (COORb) 2 



(5) 
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(where R 2 , R 3 , and R 4 denote independently a hydrogen atom or Ci-io 
alkyl group, and Rb denotes a Ci-io alkyl group or aralkyl group) , 
thereby giving an allyl-substituted malonate ester derivative 
represented by the formula (3) below 

R 2 R 3 C=CR 4 CH 2 C(Ra) (COORb) 2 (3) 
(where R 2 , R 3 , R 4 , and -Rb are defined as above, and Ra denotes a 
Ci-20 substituted or unsubstituted alkyl group, alkenyl group, or 
aralkyl group) , reacting this derivative with a titanium compound 
represented by the formula (1) below 

TiX x X 2 X 3 X 4 (1) 
(where X 1 , X 2 , X 3 , and X 4 denote independently a halogen atom, C1-20 
alkoxy group, aralkyloxy group, aryloxy group, or -NRxRy group 
(where Rx and Ry denote independently a C1-20 alkyl group or 
aralkyl group), and any two of X 1 , X 2 , X 3 , and X 4 may form a 
ring[.]) and a Grignard reagent represented by the formula (2) 
below in a molar amount 1-10 times as much as the titanium 
compound, 

R x MgX 5 (2) 
(where R 1 denotes a C 2 -io alkyl group having a hydrogen atom at the 
p position and X 5 denotes a halogen atom[.]), thereby forming a 
titanium catalyst, and performing deallylating reaction in the 
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presence of the titanium catalyst, thereby giving a malonate ester 
derivative represented by the formula (4) below 

RaCH(COORb) 2 (4) 
(where Ra and Rb are defined as above) . 



Please add the following new claims; 



— Claim 25. A titanium catalyst for reaction between a 
compound having a carbon-carbon unsaturated bond and a compound 
having an electrophilic functional g^oup or an electrophilic 
reagent, said titanium catalyst bei^g composed of a titanium 
compound represented by the formula /be\ovi 
TiX^xV 

(where X 1 , X 2 , X 3 , and X 4 denote independently a halogen atom, C1-20 
alkoxy group, aralkyloxy group, /aryloxy group, or -NRxRy group 
(where Rx and Ry denote independently a C1-20 alkyl group or 
aralkyl group), and any two of /X 1 , X 2 , X 3 , and X 4 may form a ring) 




and a Grignard reagent represented by the formula (2) below in a 



/, 



molar amount 1-10 times as much as the titanium compound, 

R'MgX 5 / (2) 

(where R 1 denotes a C2-10 alkyl group having a hydrogen atom at the 
p position and X 5 denotes 1 halogen atom); 
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wherein when the compound having a carbon-carbon unsaturated 
bond is an olefin, the ol/01ik is selected from the group 
consisting of a substituted 7 ©r unsubstituted halogenated allyl and 
a substituted or unsubstituted a3J^l alcohol derivative; and 

wherein the C2-10 y^alkyl group of R 1 does not act as a 
nucleophile in the reaction. — 



— Claim 26. A process for producing a titanium catalyst for 
reaction between a compound having /a carbon-carbon unsaturated 
bond and a compound having an electcophilic functional group or an 
electrophilic reagent, said process comprising reacting a titanium 



compound represented by the formiyl 

/ / 



(lj below 



TiX^xV 



(1) 



(where X 1 , X 2 , X 3 , and X 4 denote/ independently a halogen atom, C1-20 
alkoxy group, aralkyloxy group, aryloxy group"/ or -NRxRy group 
(where Rx and Ry denote /iridependentJ^r^ a Ci- 2 o alkyl group or 
aralkyl group) , and any two of X 1 , X 2 , X 3 , and X 4 may form a ring) 
and a Grignard reagent represented by the formula (2) below in a 
molar amount 1-10 times as much as the titanium compound, 

R x MgX 5 ( (2) 

(where R 1 denotes a C2-10 alkyl group having a hydrogen atom at the 
p position and X 5 denotes a halogen atom) ; 
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SERIAL NO.: 08/913,218 

wherein when the compound having a yfcarbon-carbon unsaturated 
bond is an olefin, the olefin is /selected from the group 
consisting of a substituted or unsubstyltuted halogenated allyl and 
a substituted or unsubstituted allyl alcohol derivative, — 

— Claim 27. An organotitanium reacting reagent which is 
composed of a titanium compound /represented by the formula (1) 
below 

Tix'x^X 4 / / V (1) 

(where X 1 , X 2 , X 3 , and X 4 denote/ independently a halogen atom, C1-20 
alkoxy group, aralkyloxy group, aryloxy group, or -NRxRy group 




inde 



(where Rx and Ry denote independently a Ci_ 2 o alkyl group or 
aralkyl group), and any two if X 1 , X 2 , X 3 , and X^may form a ring) 



and a Grignard reagent repre\ented^^>Wie formula (2) below in a 
molar amount 1-10 times as much as the titanium compound, 

R x MgX 5 : (2) 

(where R 1 denotes a C 2 -io alkyl group having a hydrogen atom at the 

P position and X 5 denotes' a halogen atom) , and a compound having a 

i 

carbon-carbon unsaturated bond; 

wherein when the compound having a carbon-carbon unsaturated 

/ 

bond is an olefin, 'the olefin is selected from the group 
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consisting of a substituted or unsubstfituted halogenated allyl and 
a substituted or unsubstituted allyl /alcohol derivative; and 

wherein the C2-10 alkyl group of R 1 does not act as a 
nucleophile in the reaction. — 



— Claim 28. A process for producing an organotitanium 
reacting reagent, said process/ comprising reacting together a 
titanium compound represented by/the formula (1) below 



Tix^xV 



' /I 

sented by /th< 

. . 1 



(1) 



(where X 1 , X 2 , X 3 , and X 4 denote independently a halogen atom, C1-20 

// 

alkoxy group, aralkyloxy group, aryloxy group, or -NRxRy group 

/ / 

(where Rx and Ry denote' independently a C1-20 alkyl group or 

/ / 

aralkyl group) , and any t ( wo^ of X 1 , X 2 , X 3 ^anS X 4 may form a ring) 
and a Grignard reagent re^^sent^d^By the formula (2) below in a 
molar amount 1-10 times as much as the titanium compound, 

R'MgX 5 / (2) 

(where R 1 denotes a C2-10 /alkyl group having a hydrogen atom at the 

/ 

p position and X 5 denoted a halogen atom) , and a compound having a 

/ 

carbon-carbon unsaturated bond; 

f 

wherein when the "compound having a carbon-carbon unsaturated 

bond is an olefin, ' the olefin is selected from the group 

f 
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consisting of a substituted or unsubsti/tuted halogenated allyl and 
a substituted or unsubstituted allyl alcohol derivative. — 



— Claim 29. A process for /an addition reaction which 
comprises combining a compound havijng a carbon-carbon unsaturated 
bond and a compound having an elecyrophilic functional group or an 
electrophilic reagent, in the presence of a titanium compound 
represented by the formula (1) b^ldw 

TiX x X 2 X 3 X 4 / / / (1) 

(where X 1 , X 2 , X 3 , and X 4 dei/ote' independently a halogen atom, C1-20 
alkoxy group, aralkyloxy /jroup, aryloxy group, or -NRxRy group 
(where Rx and Ry denote' independently a Ci_ 2 o alkyl group or 

/ / ^ 

aralkyl group) , and any two /of X 1 , X 2 , X 3 , and X 4 may form a ring) 

\ / / 

and a Grignard reagent represented by tpe formula (2) below m a 



/ 



molar amount 1-10 times a^jriuch^^^che titanium compound, 
R 2 MgX 5 / (2) 

(where R 1 denotes a / C 2 -io alkyl group having a hydrogen atom 
at the p position and X 5 /denotes a halogen atom) ; 

wherein when the compound having a carbon-carbon unsaturated 

bond is an olefin, the olefin is selected from the group 

consisting of a substituted or unsubstituted halogenated allyl and 

a substituted or unsut^tituted allyl alcohol derivative. — 

15 
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— Claim 30. A process for an addition reaction which 
comprises adding to an organotitanium reacting reagent comprising: 
a titanium compound represented by formula (I) below 
TiX 2 X 2 X 3 X 4 / (1) 

(where X 1 , X 2 , X 3 , and X 4 denote independently a halogen atom, 
Ci-20 alkoxy group, aralkyloxy grpup, aryloxy group, or -NRxRy 
group (where Rx and Ry denote [independently a C1-20 alkyl 
group or aralkyl group), arid .any two of X 1 , X 2 , X 3 , and X 4 may 

/ / 

form a ring) and a Gr;ignard reagent represented by the 
formula (2) below in a mola/ amount 1-10 t>mes^as much as the 
titanium compound, 

R x MgX 5 I / X (2) 

(where R 1 denotes a C 2 -i^— ailcyl group having a hydrogen atom 
at the P position an'd X 5 denotes a halogen atom) , and a 




compound having a carbon-carbon unsaturated bond, 
a compound having an/ electrophilic functional group or an 
electrophilic reagent, thereby performing an addition reaction on 
the compound having a /carbon-carbon unsaturated bond in the 
presence of said organotitanium reacting reagent, 

/ 

wherein when the compound having a carbon-carbon unsaturated 



in, the olefin i 



bond is an olefin, che olefin is selected from the group 



